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SPECIFICATION 

Anttperspirant compositi n containing alummum 
chloro hydrate, aluminum chloride and an aluminum 
5 zirconium polychi r hydrat complex, and m thod 
of use 

This invention relates to antiperspirant composi- 
tions/More particularly, it concerns antiperspirant 

10 compositions having incorporated therein 

aluminum chlorohydrate, aluminum chloride, an 
aluminum zirconium polychlorohydrate complex 
and a buffering agent e.g. glycine. 
Aluminum chlorhydrate (ACH) has been known for 

1 5 many years to be an effective and safe antiperspir* 
ant. Nevertheless, there is room for improvement 
and the search to find more effective antiperspirant 
materials is constantly going on. It has also been 
known in the art for sometime that aluminum 

20 chloride and zirconium salts provide exceptionally 
effective antiperspirants. However, solutions of 
aluminum chloride hexahydrate and zirconium oxy- 
or hydroxychloride are very acidic and therefore, 
they are not widely used alone because of their irrite- 

25 tion potential and high fabric damage. Therefore, 
various efforts have been centered on raising the pH 
to 3 to 4 by using less acidic aluminum salts and 
incorporating organic nitrogen containing com- 
pounds. 

30 Daley (U.S. Patents 2,814,584 and 2,814,585) and 
Grad (U.S. Patent 2,854,382) shov/ed that when zir- 
conium oxy- or zirconium hydroxychloride are buf- 
fered with ACH and glycine, the antiperspirant effi- 
cacy is greater than an ACH system alone. Since 

35 then, the combination of aluminum chlorohydrate, 
zirconium hydroxychloride and glycine has been 
used widely as a most effective antiperspirant active 
system. 

Luedders et ai in U.S. Patent 3,792,068 suggest a 
40 process for preparing an antiperspirant which com- 
prises spray drying a solution containing, for exam- 
ple, ACH, zirconyl hydroxychloride and glycine. It is 
claimed that this combination has superior charac- 
teristics not possessed when the components are 
45 dried separately and combined by simple physical 
mixing. 

The British patent to Shin et al 1,347,950 discloses 
the use of a combination of ACH and aluminum 
chloride as an effective antiperspirant material. This 

50 combination was found to be particulariy useful in 
an aerosol composition. However, as in the case 
with other antiperspirant materials known in the 
prior art, it stili left room for improvement. 
Other antiperspirant systems containing 

55 aluminum and zirconium salts have been reported, 
for example, Beekman (U.S. Patent 2,906,668), 
Rubino (U.S. Patents 3,979,510; 3,981,896 and 
4,017,599), Siegel et al (U.S. Patent 3,407,254), 
Mecca (U.S. Patent 3,970,748), Sh Iton (U.S. Patent 

60 4,202,879), etc. The antip rspirant activity of all thes 
salts in thes pat nts has not been clearly claimed as 
having superi rity over systems containing zir- 
conium hydroxychlorid , ACH and glycine. 
Although aluminum chloride, aluminum 

65 chlorohydrate, zirconyl hydroxychloride and certain 



aluminum zirconium chlorohydrat complexes, 
individually have been sugg st d for use as anti- 
perspii^nt materials in the prior art, and the c mbi- 
nation of aluminum chloride and aluminum 

70 chlorohydrate on th one hand, and the combination 
of aluminum chlorohydrate and zirconyl hydr xych- 
toride on the other hand, have also been suggested 
for use as an active antiperspirant, it has been un x- 
pectedly found that a combination of aluminum 

75 chloride, aluminum chlorohydrate, and an 

aluminum zirconium polychlorohydrate complex as 
defined more particulariy below acts synergistically 
and at the samo level of concentration of actives 
shows a higher degree of antiperspirant activity than 

80 would be expected from the level of activity of th 
individual ingredients or certain combination of 
ingredients which are shown in the prior art. in com- 
bination with a buffering agent e.g. glycine, these 
materials provide a high performance antiperspirant 

85 having a low potential for skin irritation and/or fabric 
damage. 

It is accordingly an object of the present invention 
to provide highly effective antiperspirant composi- 
tions. 

90 It is also an object of this invention to provide a 
procass for inhibiting perspiration on th3 s(:in cf 
individuals by application to the skin area the 
aforesaid antipercpirant compositions. 
Other and more detailed objects of this invention 

95 will be apparent from the foilovWng description and 
claims. 

sn the following description, unless otherwise 
specified, the percentages arc €xpres£3d as percen- 
tages by weight based on the total weight or the 

100 composition. 

The aluminum chloride that is incorporated in the 
compositions of the present invention may 
be aluminum chloride hydratcd to various degress. 
However, aluminum chloride hexahydrate 

105 (AICI3.6H2O) has been found to be most effective and 
is therefore preferred for the purposes of the present 
invention. 

The quantity of aluminum chloride that may be 
incorporated in the present composition may vary 

110 somewhat Generally, the aluminum chloride will be 
incorporated in these compositions at a level of bet- 
ween about 0.5% and about 6% by weight on an 
anhydrous basis based on the total weight of the 
composition. As the hexahydrate (AlCla.eHzO) it will 

115 be incorporated at a concentration of from about 
0.9% to about 1 1 % by weight based on the total 
weight of the composition with the preferred range 
being from about 2% to about 6% on the same basis. 
The aluminum chloride hexahydrate will usually 

120 be incorporated in the present composition as a 50% 
aqueous solution. When employed in this form, from 
about 1.8% to about 22% by weight of this composi- 
tion bas don the total w ightofth composition 
will b used. 

125 The aluminum chlorohydrat (som times referred 
to as aluminum chlorhydroxide) may also be incor- 
porated in the composition of this inv ntion in vary- 
ing am unts. Usually, this will be used at a level in 
th range of from about 1% to about 15% by weight 

130 on an anhydrous basis based on the total weight of 
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the c mposition with the preferred level falling in the 
range of from about 2% to about 10% by vvaight on 
the same weight basis. Aluminum chlorohydratQ is 
also supplied as a 50% aqueous solution. Wh n 
employed in this form, it will ba us d at a concentra- 
tion of from 2.6% to about 38% by weight based on 
the total weight of th composition. 

The ACH and aluminum chloride may be added to 
this composition in whole or in part as a powdered 
mixture as described in the British patent to Shin et 
al 1,347,950. This may be prepared by drying an 
aqueous solution of aluminum chloride hexahydrate 
and ACH using conventional drying techniques such 
as oven drying, vacuum oven drying, spray drying or 
freeze drying. These compositions are characterized 
by the fact that the molar ratio of aluminum to 
chloride wiil fall within the range of from about 
0,78:1 to about 1.95:1 with the preferred range being 
about 1.2:1 to about 1.5:1. When the molar ratio of 
aluminum to chloride is less than 1, the addition of 
larger amounts of buffering agent e.g. glycine may 
be necessary to reduce irritation potential and fabric 
damage. 

The aluminum zirconium polychlorohydrate com- 
plexes that may be incorporated in the composition 
of the present invention may be described by the 
general formula: 



(1) AUr(OH),Ciz.nH2NCH2COOH.mHaO 
30 -WHi. 

wherein: 

(a) x is a number from 2 to 10; 

(b) Z is a number from 3 to 8; 
35 (c) y equals (3x + 4) -Z; 

(d) the sum of y + Z is a number from 10 to 34; 

(e) m is a number from 0 to 12; 



40 



45 



50 



55 



60 



65 



(f) n is a number fr m0to3 
y ordinarily will have a value of from about 5 to 
about 29. 

As will be clear from Formula I, the glycine may be 
b und in the complex or it may be absent The pr s- 
ence or absence of the glycine in the complex will 
determine the amount of unbound glycine or other 
buffer that may be incorporated in the composition 
to increase the pH to a level of from about 2.5 to 
about 4.5 or the preferred pH of from about 2.8 to 
about 3.8. 

A number of aluminum zirconium polychlorohy- 
drate complexes are known in the prior art which are 
useful for the present purposes. By way of example, 
the following may be mentioned along with their 
empirical formulas: aluminum zirconium tetrach- 
lorohydrate (AUrlOHlizCU); aluminum zirconium 
tetrachlorohydrate glycine (Wickenol #E-369) 
(AlcZr(0H),2CU. NH2CH2COOH); aluminum zirconium 
trichlorohydrate (Ai.ZrlOHlnCU; aluminum zir- 
conium trichlorohydrate glycine (Al4Zr(0H),3Cl3 . 
NH2CH2COOH); aluminum zirconium pentach- 
lorohydrate (AlioZriOHlzgCIs); aluminum zirconium 
pentachlorohydrate glycine (AlioZrlOHlsgCU . 
NH2CH2COOH); aluminum zirconium octachlor hy- 
drate (AlsZrlOHliXle); aluminum zirconium octach- 
lorohydrate glycine (Al6Zr(OH)i4Cl8. NHsCHzCOOH). 
The aluminum zirconium polychlorohydrate com- 
plex can be mixed individually with the ACH and 
AICI3 . 6H2O in solution or powder form or in various 
combinations thereof. 
The OTC Panel on antiperspirants of the Food and 
70 Drug Administration has adopted certain nomencla- 
ture and specifications for various aluminum zir- 
conium polychlorohydratesthat are useful in the 
present invention. These are set out in Table A 



below: 



Panel Adopted 
Nomenclature 
Aluminum zirconium 

trichlorohydrate 
Aluminum zirconium 

tetrachlorohydrate 
Aluminum zirconium 

pentachlorohydrate 
Aluminum zirconium 

octachlorohydrate 



Table A 
Metal'Halide 
Ratio Range 
2.1 down to but not 

including 1.5:1 
1.5 down to and 
including 0.9:1 
2.1 down to but not 

including 1.5:1 
1.5 down to and 
including 0.9:1 



AifZr 
Ratio Range 
2.0 up to but not 

including 6,0:1 
2.0 up to but not 

including 6.0:1 
6.0 up to and 

including 10.0:1 
6.0 up to and 

including 10.0:1 



75 Anumberof the aluminum zirconium polych- 
lorohydrate complexes that are useful in the present 
invention are available commerically. Rebels Chemi- 
cal Company promotes a series of materials under 
the general trademark REZAL^". The following Table 

80 describes a number of these products together with 
their specifications: 
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Table I 

1 RE2AL 36G Aluminum zirconium tetrachiorohydrex Gly (soln.> 

2 R62AL 36 Aluminum zirconium trichloro hydrate (pdr.) 

3 REZAL 67 Aluminum zirconium p ntachiorohydrate (soln.) 

4 REZAL 67 Aluminum zirconium p ntachlorohydrat (pdr.) 

1 2 3 



Approx. 
Aiy^r ratio 


3.6:1 


3.6:1 


- 6,7:1 


6.7:1 


Approx. 
metal/CI ratio 


1.4:1 


1,6:1 


1.7:1 


1.7:1 


Concentration 
of solids 
Aluminum (Al) 
Zirconium (Zr) 


-35% 
5.0%-5,7% 
4.4%-5,7% 


100% 
16.3%-17.7% 
13.8%-15.2% 


-40% 
7.6%-8,4% 
3.7%-4.3% 


100% 
19.0%-21.0% 
9.2%-10.8% 


Glycine 
Chloride {CD 
Iron (Fe) 


3.6%-4.7% 
5.9%-6.7% 
NMTSOppm 


16.0%-19.0% 
NMTIOOppm 


6.5%-7.2% 
NMT 50ppm 


16.2%-18.0% 
NMTIOOppm 


Heavy metals 
(asPb) 


NMTIOppm 


Ni\/iT20ppm 


NMTIOppm 


NMT20ppm 


Particle size 
(thru 325 mesh) 




>97% min, 




>97% min. 



Similar products are marketed by Wickhen Products, Inc. and the Comet Chemical Cor- 
poration. 



The quantity of any aluminum zirconium polycli- 
lorohydrate complex that will be incorporated in the 
composition of the present invention may also vary 
somewhat. Usually, it will be used at a concentration 
5 level in the range of from about 5% to about 16% by 
weight on an anhydrous basis based on the total 
weight of the composition. In the preferred forms of 
this invention, the levels will be in the range of from 
about 8% to about 14% by weight on an anhydrous 
1 0 basis based on the total weight of the composition. 
The aluminum zirconium polychlorohydrate com- 
plex of choice in the present invention is aluminum 
zirconium tetrach I oro hydrate glycine complex. This 
is usually used at a level of from about 5% to about 
1 5 16% by weight on an anhydrous basis based on the 
total weight of the composition, with the preferred 
level being in the range of from about 8% to about 
14% based on the same weight basis. The aluminum 
zirconium tetrach I oro hydrate glycine complex is 
20 supplied as a 35% aqueous solution. When emp- 
loyed in this form, it is usually incorporated in the 
present composition at a level in the range of from 
about 18% to about 60% by weight based on the total 
weight of the composition. 
25 Glycine, the preferred buffering agent, is an impor- 
tant component of the present composition. This 
may be incorporated as free glycine or as part of the 
aluminum zirconium polychlorohydrate complex or 
as a combination of the both. In general, the total 
30 glycine incorporated in these compositions (i.e. as 
fr glycine, complexed glycine or a combination of 
both) will fall in th range of from about 0.5% to- 
about 5% by weight bas donth total w ightofthe 
composition. The preferred range of total glycine, 
35 however, is from about 1.5% t about 3% on the 
samew ight basis. 

Other buffering or complexing agents besides 
glycin can also be used in this invention. For exam- 
pi , other amino acids or their salts (e.g. sodium 



40 glycinate, dihydroxy aluminum glycinate), urea, 
organic base containing nitrogen, metal hydroxide, 
carbonate, and oxide including alkaline and alkaline 
earth metal (Mg(0H)2, NaaCOa, ZnO, etc.). These buf- 
fering agents can be used alone or in combination 
45 with glycine to give the composition a pH in the 
range of from 2.5 to 4.5 (preferably 2.8 to 3.8). 

These complexing and buffering agents serve to 
reduce irritation potential and fabric damage. Th y 
also function to stabilize the antiperspirant system. 
50 The compositions of the present invention may 
take a variety of dosage forms. Thus, they might be 
emulsion roll-on products or a clear hydro-aicoholic 
or aqueous roll-on products. Aqueous solutions of 
the aluminum chloride, ACH, aluminum zirconium 
55 polychlorohydrate complex and buffering agent e.g. 
glycine may be spray dried into an impalpabi pow- 
der. This can be used as such or incorporated into 
sticks, suspensions, powders or roll-on products. 
Although the compositions of the present inven- 
60 tion may take a variety of forms, they appear very 
effective in systems that contain a relatively high 
water content These may take the form of solution 
or emulsion in which the active ingredients (i.e. the 
aluminum chloride, ACH, aluminum zirconium 
65 polychlorohydrate complex and buffer) are con- 
tained in the aqueous phase. The aqueous emulsion 
systems are preferred since they give more 
organoleptically elegant compositions. These emul- 
sion systems will usually be of the oil-in-water type 
70 in which the activ ingredients will be contained in 
the continuous aqueous phas . 

Th quantity of water that may b contain d in 
these compositions may vary somewhat. Usually, it 
will comprise from about 40% to about 80% by 
75 weight based on the total weight of th composition, 
the preferred range being from about 60% to about 
75%onthesam weight basis. 
The emulsion typ products of th present inven- 
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tion may als contain other ingr di nts that are 
commonly found in roll-on antiperspirant of the 
loti n or emulsion type. Thes will include such 
things as emollients, surfactants, ^: \' 
5 stzr^^'^ rfumes. coloring agents, etc. 3y way of 
illustrating the emollients that may be employed 
her in, mention may be made of fatty acid esters 
(isopropyl myristate, isopropyl palmitate); diesters 
of dicarboxylic acids (diisopropyl adipate), polyox- 
10 yaikylene glycol esters (polypropylene glycol 2000 
monooleate); propylene glycol diesters of short 
chain fatty acids (Ca-Co) (Neobee M-20); polyoxyp- 
ropylene fatty ethers (Procetyl, Arlamol E, Witconol 
APS, Witconol ARM, etc.), propoxylated monohydric 
15 alcohol M.W. 880-930 (Fluid AP), fatty alcohol (hex- 
adecy! alcohol), silicone oils (dimethyl polysiloxane, 
10-2000 centistokes), cyclomethicones (volatile 
silicone 7207 and 715S-Union Carbide), polyox- 
yethylene polyoxypropylene fatty ether (Procetyl 
20 AWS Modified, Witconol APES). Alone or mixtures 
of the above non-polar liquids are equally suitable 
for the purposes of this invention. Generally, the 
above emollients are organic oily liquids which are 
non-polar in character and have (a) a boiling point 
25 under atmospheric pressure not lower than about 
120''C; (b) a specific gravity between about 0.7 and 
1 .6, preferably between 0.7 and 1 .2. 

The quantity of emollient employed will vary 
somewhat, the level usually being within the range 
30 of from about 1% to about 30% by weight based on 
the total weight of the composition. Preferably, this 
will fall in the range ovfrom about 2% to about 15% 
on the same weight basis. 
A variety of surfactants and combinations of sur- 
35 factants are also useful in preparing the pressnt 
lotion or emulsion type products. These include such 
materials as generally nonionic, cationic and 
amphoteric surfactants which can be used in anti- 
perspirant emulsion systems. Examples are asfol- 
40 lows: 

I. Nonionic Surfactants 

1 . Polyoxyethylene fatty ethers - Brij 30, Brij 35, 
Brii72, Brij 78, etc. 

2. Polyoxypropylene polyoxyethylene fatty ethers 
45 - Procetyl AWS, Witconol APEM, Witconol APES, 

etc. 

3. Polyoxyethylene alkyi phenyl ethers - Igepal 
CO 530, etc. 

4. Polyoxyethylene sorbitan fatty acid esters - 
50 Tween 20, Tween 80, etc. 

5. Sorbitan fatty acid esters - Span 60, Span 85, 
etc. 

6. Lanolin ethers -Laneto 50, Solulan 98, etc. 

7. Fatty alcohols and polyoxyethylene fatty ethers 
55 -PromulgenG,Polawax, etc. 

II. Cationic Surfactants 

Ndauryl colamino formyl methyDpyridinium 
chloride (Emcol E607L) 

III. Amphoteric Surfactants 

60 Coconut imidazoline (Monateric CA-35%) 

IV. Auxiliar/ Surfactants 

1, Glyceryl fatty acid esters -Glyceryl monostear- 

ate 

2. Fatty acid amides -Witcamide 70 (Witco Chem. 

6b C-..) 



3. Fatty alcoh Is -Stearyl alcohol 
Asinth case with th emolli nts, the quantity 
employed can vary somewhat For the most part, 
this will be in the range of from about 1% to about 
70 10% by weight on an anhydrous basis based on the 
total weight of the composition with the preferred 
range being from about 2% to about 6% on the sam 
weight basis. 
As indicated above, one of the popular antipers- 
75 pirant systems employed in the prior art is an 

aluminum zirconium trichlorohydrate glycine com- 
plex. The present system has the following advan- 
tages over said popular system: 

1. Low cost of goods. The above popular system 
80 is much mora expensive than either AICI3 . 6H2O or 

ACH. 

2. Better emulsion stability and more ease to 
manufacture. Straight Al/Zr po lych I oro hydrate 
glycine systems are difficult to stabilize and to man- 

85 uvacture as emulsions. 

3. Low fabric staining potential Generally, 
straight Al/Zr polychlorohydrate glycine salts stain 
more than aluminum salts. 

The following Examples are given to further illus- 
90 trate the present invention. It is to be understood, 
however, that the invention is not limited thereto. 



EXAI\APLE 1 
Formula 1908 

95 ingredients %byWt 

PPG-11 stearyl ether 2.25 

Polyoxyethylene(2)stearyI ether 1 .65 

Polyo:cyethylene(20)stearyl ether 0.60 

pQrfume Q-30 

Water, deionized 35.40 

Aluminum chlorhydroxide, 50% 18.00 
Aluminum chloride hexahydrate solution, 

50% 6.00 

105 Aminoacetic acid (Glycine Crystal USP) 0.50 
Aluminum zirconium tetrachlorohydrex - 

glycine solution, 35% 35.00 

Color FD&C Blue #1 (0.1 %Aq. Sol.) 0.20 



Appearance: Smooth, opaque lotion 
Color: Pale blue 
pH: 3.3 ±0.3 

Viscosity: #3 spindle at 20 RPM 15 seconds 
115 Overnight viscosity: 500-1 500 cps 

Procedure: 

1 . In a suitable stainless steel kettle, melt together 
polyoxypropylene fatty alcohol ethers, polyox- 

1 20 yethylene(2)stearyl ether and polyox- 

yethylene(20)stearyl ether by heating to 140°F, Add 
the perfume and mix together just prior to Step 3. 

2. In a separate stainless steel kettle, dissolve th 
disodiumedetateinth waterandh attoMCF. 

125 3. Slowly add the oil phase to the water phase 
(both at 140°F) using a Lightnin' mixer at slow agita- 
tion. Maintain the temperature of MO'^F for 15 
minutes. 

4. At 140°F, slowly add to the batch, using slow 
130 agitation, a solution consisting of the aluminum 



Water, deionized 
Butylatedhydroxytolu ne 
30 Aluminum chlorhydroxide, 50% 
Aluminum chloride hexahydrate solution, 
50% 

Aminoacetic acid (Glycine Crystal USP) 
Aluminum zirconium tetrachlorohydrex • 
35 glycine solution, 35% 
D&CRed#19|0.1%Aq.Sol.) 
D&CYellow#10(0.1%Aq.Sol.) 



35.13 



6.00 
0.50 



0.08 
0.32 

100.00 



35.40 
15.50 

8.00 
1.00 

35.00 
0.20 
100.00 



40 Appearance: Smooth, opaque lotion 
Color: Pink 
pH:3.3t0.3 

Viscosity: #3 spindle at20 RPM 15 seconds 
Ovemightviscosity: 500-1500 cps 

45 

mMPLE4 

The composition and procedure of Example 3 is 
followed excepting that in place of the PPG-1 1 
stearyl ether, Arlamol ESP (PPG-15 Stearyl Ether) is 
50 used. 



Water, deionized 
Aluminum chlorhydroxide, 50% 
Aluminum chloride hexahydrate solution, 
95 50% 

Aminoac tic acid (Glycine Ciystal USP) 
Aluminum zirconium tetrachlorohydrex - 
glycine solution, 35% 
FD&C Blue #1 (0.1% Aq. Sol.) 

100 

Appearance: Smooth, opaque lotion 
Color: Pale blue 
pH: 3.3 ±0.3 

Viscosity: #3 spindle at 20 RPM 15 seconds 
105 Ovemightviscosity:500-2000cps 



iUMPLES 

The composition and procedure of Example? is 
followed excepting that in place of the PPG-1 1 
110 stearyl ether, Arlamol ESP (PPG-15 Stearyl Alcohol) 
is employed. 



EUMPLiS 

The procedure of Example 1 is followed and the 



following composition is prepared: 

^^Ingredients %^yl'Vf- 

PPG-1 1 stearyl ether 2.25 

PoiYOxyethylene(2)steaivl ether 1.65 

Polyoxyethylene(20)steaiYl ether 0.60 

Perfume 0.30 

60 Bhfe^fiteJB^^ ^ 

Water, deionized 31.40 

Aluminum chlorhydroxide, 50% 12.00 
Aluminum chloride hexahydrate solution, 

50% 6.00 

65 Aminoacetic acid (Glycine Crystal USP) 0.50 
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EXAMPLES 
Formula 1991 
The procedure of Example 1 is followed and the 
following composition is prepared: 
Ingredients 
PPG-11 stearyleth r 
PolyoxvethYlene{2)stearYl ether 
Polyoxyethvlen3(20)3tear/I ether 
Perfume 



Water, deionlzed 

Aluminum chlorhydroxide, 50% 

Aluminum chloride haxahydrate solution, 

50% 

15 Aminoacetic acid (GlycinQ Cn/stal USP) 
Alunr.inum zirconium tatrachiorohydrs:: - 
glycine solution, 35% 
FDfiiCSluG #1 (0.1% Aq. Sol.) 



by Wt 
Z2o 
1.65 
0.60 
0.30 

31.40 
10,00 



8.00 
0.50 

45.00 
0.20 
100.00 



20 



25 



30 



Appsarance: Smooth, opaque lotion 
Color: Pale blue 
pK: 3.3 ± 0.3 

Visccsit/: #1 spindle at 20 RPM 15 seconds 
Overnight viscosiiv: 500-lcOO cps 

SHA^UiPU1 10 
TiiG compcsiticn and prcc5dure ovEi::ample9 is 
foUcvjsd excepting that in piacs ov the PPG-i 1 
stean/i 3i:liGr, Arlsmol ESP (PPG-1 o Stean/! Sther) is 
enr.pioved. 



70 



75 



30 



85 



designates the Al/Zr molar ratio in the compound. 
Thus, for example, 31 d signates an Al/Zr molar ratio 
of 3/1. 

Primary Emulsion A 
PPG-1 1 steary! ether 
Poiyoxyethylene(2)stearyl ether 
?olyox^/ethyiene(2C)st6aryl ether 
Perfume 

FD&CBlue #1 (0.1% Aq. Sol.) 
Water, deionized 



%byWt 
5.56 
4.07 
1.42 
0.74 



Ingredients 

Al/ZrtrichlorohydrateSI pov;der 

ACH 50% solution 

AICI3 . 6H20, 50% solution 

Glycine 

Water, deionized 

Primary Emulsion A q.s. tc 

pH: 3.4 ±0.3 

Overnight viscosity: 500-1500 cps 



0.49 
87,41 
1C0.G0 

1G.00 
13.00 
G.OC 
1.50 
24.00 
JGO.OO 



Formula 1S55 
The procedure di E;;ampie 1 is vollowed and tiis 
35 following composition is fsrepared: 
Ingredients 
PPG-H stean/l ether 
Polyo::yethylene(2)sie3P/i oilisr 
Polyo:o/ethylene(20)si:e£r/l ether 
40 Permme 



2.25 
1.65 
0.30 
0.30 

35.60 
18.00 



B(AibmE 14 
Formula 3A 1B10-6B 

90 Aluminium zirconium trichlorohydrate 21 powder 
(Ai/Zr molar ratio 2/1 ) v;as used: 

Ingredionis %Z?*/V7t 

Ai/Zr triciilorohydrate 21 poivder i 0.00 

ACIi 50% solution 1S.0G 

95 AICI3 . 3M20, 50% SGiution 6.00 

Glycine '^•^^ 

V^'ater, deionized 24.G0 

Priman/ Smuision A q.s. tc 1 G3.G0 
pK: 3.5 ±0.3 

100 bvernigiit viscosit^,-: 500-1530 cps 



6.00 
0.50 

35.00 
100.00 



Water, deionized 
Aluminum chlorhydro::ide, 50% 
Aluminum chloride he;;ahydrate solution, 
45 50% 

ArrJnoacetic acid (Glycine Cr/stal USP) 
Aluminum zirconium tetrschlorohydre:: - 
glycine solution, 35% 

50 Appearance: Smooth, opaque lotion 
Color: White 
pH: 3.3 ±0.3 

Viscosity: #3 spindle at 20 RPM 15 seconds 
Overnight viscosity: 500-1500 cps 

55 

EXAMPLE 12 
The composition and procedure ov E;:£mplG 1 1 is 
followed excepting that in place ov the PPG-1 1 
steary I ether, Ariamol ESP (PPG-1 5 Steary I Etlier) is 
60 employed. 

EXAMPLE 73 
Formula SA 1810-64 
Aluminum zirconium trichlorohydrate 31 powder 
was employ d. Th number following the term 
65 ' richlorohydrate" in this and other Examples 



Eyj^MPLE 15 
Formula BA 7670-60 
Aluminum sirconium octachlorohydrex -Gi'/cine 
105 pov/der 31 (Al/Zr molar ratio = 0/1 ) r:as «jssd: 

Ingredients %^'/ '^V- 

Al/Zr octachlorohydre:: - glycine pov/derSI 
ACX 50% solution 
AICIa.oHaO solution 
110 Glycine 

Water, deionized 
Priman/ Emulsion A q.s. io 
pl-l:3.2 ±0.3 

Gvornighi viscosity: 500-1 500 ops 



15.C0 
10.00 
3.C0 
0.50 
23,G0 
100.00 



115 



120 



125 



EXAMPLE 76 
Formula BA 1070-37 
Aluminum zirconium pen iachlorohyd rate solution 
(Al/Zr molar ratio = 10/1 ) was used: 
Ingredients 

Al/Zr pentachlorohydraie solution, 30% 
ACH 50% solution 
AICI3 . 6H2O 50% solution 
Glycine 

Water, deionized 
Primary Emulsion A q.s. to 
pH: 3.4 ±0.3 

Overnight viscosity: 450-1500 cps 



%by Wt 
35.00 
10.00 
3.00 
2.00 
4.50 
100.00 



7 
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EXAMPLE 17 
Formula BQ 1856-83 
Different buffering agent such as s dium carbo- 
nate is used as an additional buffering ag nt in this 
Example. 

Primary Emu/sion B 
PPG-11 stearyl ether 
Polyoxyethylene(2)stearyl ether 
Polvoxyethvlene(2b)stearyl ether 
Perfume 

Oisodium edetate, dihydrate 
FD&C Blue #1 (0.1% aq. sol.) 
Water, deionized 



6.43 
4.71 
1.71 
0.86 
0.29 
0.57 
85.43 



15 

ingredients 

Al/Zr tetrachlorohydrex - glycine solution, 
35% 

ACH, 50% solution 
20 AICI3 . 6H20, 50% solution 
Glycine 

Sodium carbonate monohydrate 
Water, deionized 
Primary Emulsion B q.s, to 
25 pH: 3.4 ±0.3 

Overnight viscosity: 500-1500 cps 



100.00 
%byWt 

45.00 
10.00 
8.00 
1.20 
0.50 
0.30 

100.00 



£XAi\/!PL£ IB 
Formula BQ 1856-83 
30 Magnesium hydroxide was used as an additional 
buffering agent. 
ingredients 

Al/Zr tetrachlorohydrex - glycine solution, 
35% 

35 ACH, 50% solution 

AICI3 . 6H20, 50% solution 
Glycine 

Magnesium hydroxide 
Water, deionized 
40 Primary Emulsion B q.s. to 
pH: 3.4 ±0.3 

Overnight viscosity: 500-1500 cps 



VobyWt 

45.00 
10.00 
8.00 
0.50 
0,50 
1.00 
100.00 



EXAMPLE 19 
45 Formula 1509-61 

ingredients 
PPG-1 1 stearyl ether 
Poiyoxyethylene|2)stearyl ether 
Polyoxyethylene(20)stearyl ether 
50 Perfume 

Water, deionized 
Disodium edetate, dihydrate 
DC Antifoam AF, 25% 
Al/Zr tetrachlorohydrex - glycine solution, 
55 35% 

ACH, 50% solution 
AICl3.6H2O,50%s lution 
Glycin 

FD&C Blue #1 {0.1% aq. sol.) 

60 

pH: 3.4 ±0.3 

overnight viscosity: 400-1200 cps 



%byWt 
2.25 
1.65 
0.60 
0.30 
41.20 
0.10 
0.10 

35.00 
15.00 
3.00 
0.60 
0.20 



100.00 



drate and glycine act syn rgistically, a number of 
formulas identified in Table libel ww re prepared. 
Formula #1908 is representativ ofth pres nt 
invention. 



To demonstrate that the combination of aluminum 
65 chloride, ACH, aluminum zirconium polychlorohy- 
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TABLEII 







% by Wt based on 


Commercial Emulsion 








Total W ight 




Roll-On {BR-4504) 


Ingredients 


F#1052 


F #1676 


F #1908 


F #1341 




ACH {% anhydrous basis) 


18.3 


— 


7.5 


16.2 




AICI5.6H2O 












(% anhydrous basis) 


— 


— 


1.7 


2.0 


— 


AUZr t etrach lo ro hydrate 










Al/Zr trichlorohydrate 


(% anhydrous basis) 


— 


18.6 


9.3 


— 


(%anhy. basis) 19.7 


Glycine 


— 


2.8 


1.9 


2.0 


Glycine 4.2 


PPG-11 stearyl ether 


3.0 


2.0 


2.25 


3.5 


— 


Polyoxyethylene(2) 












91001 y 1 ou 101 


1.9 


1.5 


1.65 


2.3 


PEG -40 stearat6r Glyceryl 












stearate. Glycerin, 


Polyoxyethylene(20) 










Refined paraffin. 


stearyl ether 


1.1 


0.6 


0.6 


1.2 


Iso propyl pa Imitate, 










Mg/AI silicate 










and Fragrance 


Perfume SiColorl 










Water q.s. to 100 J 








> 




Total Actives 


18.3 


18.6 


18.5 


18.2 


19.7 Total actives 


Total Glycine 


0 


2.8 


1.9 


2.0 


4.2 Total Glycine 



As will be noted, each of these formulas is similar 
excepting for the active ingredients that are emp- 
loyed. Further, each contains the total active ingre- 
dients at essentially the same concentration i.e. 
5 about 1 8% on an anhydrous basis. 

Each of these compositions was tested for anti- 
perspirant activity. The general procedure employed 
was as described in Federal Register, Vol. 43, 
Number 196, October 10, 1978. It is called the 
10 gravimetric axillary antiperspi rant test. Paired com- 
parison (treated vs. treated) studies of the antipers- 
pirant effectiveness of antiperspi rant emulsion. 

The details of the test procedure are given below. 
Test Procedure 
15 A random test pattern supplied by Statistical Ser- 
vices is employed, e.g. if one test material is evalu- 
ated, half of the panelists receives the test material 
under the left axilla while the remaining half receives 
it under the right. The opposite axilla serves as a 
20 control. If two test materials are evaluated, half the 
panel has product A applied to the left axilla and 
product B to the right while the remaining panelists 
have the reverse product/axilla allocations. 
The test is conducted during a five-day period 
25 (Monday through Friday). Sweating is induced under 
environmental conditions of lOO'^F ± 2" and 40% 
relative humidity ± 2%. 

Day 1: Control measuremerit followed by product 
application 

30 Panelists wait one-half hour at room temperature 
(approximately 65''-80°F) after which time they enter 
the test room. They then place the untared Webril 
Pads (which are folded in half to a siz of 4" x 2") in 
their axilla . Subjects sit in the test room for a 40 

35 minute warm-up period. At the end of this period, 
the warm-up pads are remov d by the panelists and 
are discarded. 

The panelists remove the plastic bags containing 
t!/ 3 tared collection pads from the manila envelopes. 



40 The subjects insert the pads as directed by a techni- 
cian. The pads remain in the axilla for a period of 20 
minutes. After such time, the panelists are instructed 
to remove the pads and to place them into the 
designated plastic bags which are then returned to 

45 the manila envelopes. 

The panelists exitthe test room, hand in their 
envelopes, and then wash their axillae with tepid 
water with the aid of gauze pads and towel dry th m. 
Approximately one to three minutes later, the test 

50 material is applied and the panelists leave. The plas- 
tic bags are removed from the manila envelopes and 
are weighed by a technician. Panelists must perspire 
at least 200 mg/axilla to continue participation on the 
panel. 

55 Day 2: Product application only 

Panelists wait one-half hour at room temperature, 
after which time they wash their axillae with tepid 
water with the aid of gauze pads and towel dry them. 
Approximately one to three minutes later, the t st 

60 material is applied and the panelists leave. 
Day 3: Product application and collection 

Panelists wait one-half hour at room temperature, 
after which time they wash their axillae as described 
above. Approximately one to five minutes later the 

65 test material is applied. The panelists then wait one 
hour at room temperature. Then they enter the test 
room for a 40-minute warm-up and place the 
untared pads in their axillae. At the end of this 
period, the warm-up pads are removed and dis- 

70 carded. 

Th panelists rem ve the plastic bags containing 
the tared collection pads from the manila envelopes. 
They insert th pads as directed by a technician. The 
pads remain in the axillae for a period of 20 minutes. 
75 Then the panelists are instructed to remove th pads 
and to place them into the designated plastic bags 
which are then returned to the manila envelopes. 
The panelists exit the test room, hand in their 
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envelopes, and leave. Th plastic bags are removed 
from the manila envelopes and are weighed by a 
technician. 

Day 4: Product application only 
5 Same as Day 2. 

Day 5: Product application and collection 

Same as Day 3. 
The results of the test are summarized as follows: 
L forrnula #1908 vs. Forrnula #1052 

10 Results: . ^-,x i 

The data from this study, employing 47 female 
subjects, were submitted to the Statistical Services 
Department for evaluation- 
Briefly, their analysis indicated that Antiperspirant 
15 Roll-on Formula #1 903 was significantly more effec- 
tive than Formula #1052 at the 0.01 level. 

This conclusion is supported by the A/B ratio 
(amount of sweat collected from A treated axilla over 
B treated axilla) for the final treatment-collection day 
20 (adjusted by control) averaging 0.819 which is signif- 
icantly different from 1 .0 equality. 

The above data indicates that Formula #1908 is 
about 18% more effective than Formula #1052. 
//. Formula #1908 vs. Formula #1676 

25 Results: . i 

The data from this study, employing 46 female 
subjects, were submitted to the Statistical Ser/ic3s 
Department for evaluation. 
Briefly, their analysis indicated that Formula 
30 #1908 was significantly more effective than Formula 
#1676 at the 0.01 level. . ^ 

This conclusion is supported by ths A/B ratio for 
the final treatment-collsction day (adjusted for cc;v 
trol) averaging 0.8S3 which is significantly different 
35 from 1 .0 equality. 

The above data indicates that Formula #1908 is 
about 12% more effective than Formula #1676. 
///. Formula #1908 vs. Commercial Emulsion Roll- 
On Formula # BR 4504 
AO Results: 

The data from this study, employing 48 female 
subjects, were submitted to the Statistical Services 
Department for evaluation. 
Briefly, their analysis indicates that Formula 
45 #1908 was significantly more effective than Com- 
mercial Emulsion Roll-On at the 0.01 level. 

This conclusion is supported by the A/B ratio for 
the final treatment-collection day (adjusted for con- 
trol) averaging 0.881 which is significantly different 
50 from 1.0 equality. 

The above data indicates that Formula #1903 is 
about 12% more effective than Formula #BR 4504. 
IV. Formula #1341 (see Table II) which contains as 
antiperspirant actives a combination of ACH and 
55 AtCl3 . 6H2O (at a level of about 18.2) in a similar 
manner was shown to be on the average 9.6% less 
effective than the Commercial Emulsion Roll-on (BF 
4504) which contains 19.7% Al/Zr trichlorohydrats as 
the antiperspirant active (see Table II). The latter, 
60 hovyevsr, has also been shown to be less effective 
than Forrr.ula #1908 embodied in the present inven- 
tion i.e. Formula #1908 was about 12% more effec- 
tive than Formula #BR 4505 (see Paragraph III). 
V Formula #1991 (See Example 9) m a similar 
65 manner was shown to be 1 5% more effective than a 



commercial suspension roll-on product identified as 
Formula #BR 4751 . The latter has the following 
composition: 



%byWt 

13.8 
2.0 
3.25 
100.00 



70 Formula # BR 4751 

Ingredients 

Aluminum zirconium tetrachlorohydrate 
(anhydrous basis) 
Glycine 
75 6entone38 

Cyclomethicone and Perfume q.s. to 

Although the invention has bean described with 
reference to specific forms thereof, it will be under- 
80 stood that many changes and modifications may be 
made without departing from the ambit of this 
invention. 

1 An antiperspirant composition buffered to a 
85 pH in the range of from about 2.5 to about 4.5, said 
composition having incorporated therein as activ 
ingredients aluminum chloride, aluminum 
chlorohydrate, and an aluminum zirconium polych- 
lorohydrate complex, said aluminum zirconium 
90 polychlorohydrate complex having the rormula: 

(!) Al,Zr(0H),Clz.nH2^iCH2C0GS . rM 

95 Y.'hsrain: ^ .... 

(a) is a nunbsr from ?. to J u, 

(b) Z is a number from 3 to 8; 
tr) >..' ecuals (3x -!- - Z; » 
Id) ihG sum of Y + Z is a numbsr from 10 to 34 ; 

100 (e) misanumberfrom0to12; 
(f ) n is a numbsr from 0 to 3 
said 3Cti"e insredisnis fcsing incorpcratsd in ssid 
comcositicn in the folio'.ving weight psrcentag s 
based on the total weight of said composition and on 
105 an anhydrous basis: 

(1 ) aluminum chloride from about 0.5% t 
about 6% ^ 

(2) aluminum chlorohydrate from about 1 A> to 

110 about 15% u J ♦ 

(3) aluminum zirconium polychlorohycrat 
complex from about 5% to about 16%. 

2. A composition according to Claim 1 including 
1 1 5 an additionally added buffering agent. 

3 A composition according to Claim 2 in which 
the additionally added buffering agent is glycine. 

4 A composition according to Claim 3 m which 
the total amount of glycine in bound and/or unbound 

1 20 form is present in said composition at a level m .he 
range of from about 0.5% to about 5% by weight 
based on the total weight of the composition. 

5 A composition according to any preceding 
Claim wherein the aluminum chloride is incorpo- 

125 rated as the aluminum chloride hexahydrate. 

6 A composition according to any preceding 
Claim in which th aluminum zirc niumpolych- 
lorohydrate complex is aluminum zirconium tetrach- 
lorohydrate glycin. „,e1tr. 

130 7. A composition according to any of Claims 1 to 
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5 wherein the aluminum zirconium polychlorohy- 
drat complex Is seiected from the group consisting 
of aluminum zirconium tetrachlorohytirata; 
aluminum zirconium tetrachiorohydrate glycine; 

5 aluminum zirc niumtrichlorohydrata; aluminum 70 
zirconium trichlorohydrate glycine; aluminum zir- 
conium pentachlor hydrate; aluminum zirconium 
pentachlcrohydrate glycine; aluminum zirconium 
cctachlorohydrate; aluminum zirconium octach- 

10 lorohydrate glycine and mixtures thereof. 75 

8. A composition according to Claim 7 whsrein 
the aluminum chloride is incorporated as the hex- 
ahydrate. 

9. An antiperspirant composition buffered to a 

15 pH in the range of from about 2.8 to 3.8, said com- 80 
position having incorporated therein as active ingre- 
dients aluminum chloride, aluminum chlorohydrate, 
an aluminum zirconium polych lorohydrate complex 
and containing glycine, said aluminum zirconium 

20 polychlorohydrate complex having the formula: 

(I) AUr(OH),Cl2.nH2NCH2COOH . mHaO 



glycine and mixtures thereof. 

13. A composition according to Claim 12 wherein 
th aluminum chloride tsincorp rated as th h x- 
ahydrate. 

14. A composition according to Claims 1,2, 3,4, 
5, 6, 7, 8, 9, 10, 11, 12 or 13 in th form of a oil-in- 
wat r emulsion in which at least a large component 
of the active ingredients and the glycine are con- 
tained in the water phase. 

15. A method for inhibiting perspiration in a sub- 
ject which comprises applying to the skin of said 
subject an effective amount of the composition of 
Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1 , 12 or 13. 

16. A composition as claimed in claim 1 or 9, 
substantially as described in any of the foregoing 
Examples. 

Printed for Her Mafosty's Ststionefy Offlca by Tho Tweeddala Precs Ltd., 
Bsrwick-upon-Twaod. 1932. 

Published at the Patent Office, 25 Southampton Buildings. London, WC2A 1 AY, 
from which copies may be oblainad. 



25 wherein: 



(a) X is a number from 2 to 10; 

(b) Z is a number from 3 to 8; 

(c) y equals (3x + 4) -Z; 

30 (d) the sum of y + Z is a number from 10 to 34; 

(e) m is a number from 0 to 12; 

(f) n is a number from 0 to 3 

said active ingredients being incorporated in said 
35 composition in the following weight percentages 
based on the total weight of said composition and on 
an anhydrous basis: 



40 



45 



(1 ) aluminum chloride from about 1.5% to 
about 3.3% 

(2) aluminum chlorohydrate from about 2% to 
about 10 

(3) aluminum zirconium polychlorohydrate 
complex from about 8% to about 14% 



the total weight percent of glycine in bound and/or 
unbound form being from about 1.5% to about 3% 
based on the total weight of the composition. 

10. A composition according to Claim 9 wherein 
50 the aluminum chloride is incorporated as the 

aluminum chloride hexahydrate. 

11. A composition according to Claim 9 or 1 0 in 
which the aluminum zirconium polychlorohydrate 
complex is aluminum zirconium tetrachiorohydrate 
glycine. 

1 2. A composition according to Claim 9 or 10 
wherein the aluminum zirconium polychlorohydrate 
complex is seiected from the group consisting of 
aluminum zirconium tetrachiorohydrate; aluminum 
zirconium tetrachiorohydrate glycin ; aluminum zir- 
conium trichlorohydrate; aluminum zirconium trich- 
lorohydrate glycine; aluminum zirconium pentach- 
lcrohydrate; aluminum zirconium pentachlorohy- 
drate glycine; aluminum zirconium octachlorohy- 

65 ' ate; aluminum zirconium cctachlorohydrate 



55 



60 



